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(54) ACTINIC-RADIATION-GURING COMPOSITION AND MULTI-LAYERED FILM PREPARED 

THEREFROM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fluorine-based actinic-radiation-curing composition 
which has a low refractive index, and further a multilayered film prepared thereft-om and 
excellent in transparency applicable to various optical uses. 

SOLUTION: The actinic-radiation-curing composition essentially comprises (A) a fluorinated 
acrylic compound and/or a polymer thereof and (B) a (meth) acrylate having a functional ^oup, 
and has a refractive index of 1.50 or less after curing. 
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X (Jli^±. =mf:^X*#^^ttM) . KAYARAD HY 
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[0 04 5] D-1 : ^>yyxy> 
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D- 3 
D- 4 
D~ 5 
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D- 7 
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- 1 -:t> 

[>-io : 1- (4' --f yy'PbVl'y -2- 
b Fa*i^^'-2 -J>^^/^y■a/^'>- 1 

I>~11 : 1- (4' - Y^y^i^JVy :c --2-bF 
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F^^e-'^^', r "y^i';^y'Fy°pb';i' F yy F5=^^ 
[0 04 8] §€>^c. mmim(Dmj:-:^m. mwmm 

^cti,ujmx^^o 

[0 049] mVX. *^BJCDrSttx^;b^^-^3f^i|{bM 
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imm^mt. jpyx^u^T^uyaru^-^Fs ^yy^^ 

U>7^Uy^?U— Fv >t^yx^u>:^:7^? F^05j< 
yxx-r-;u|g, #yx9^u>. xHyy°Pbi/>^(D5Ky 
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[0 0 5 1 ] :^mMicmt>^mB3:-^'i"¥-'Wmimm. 

p-jl/a-^?-, ay^a—di-. . 

[0052] ^^pm> m^x.^}\^^-m^mtr^ci. 

[0053] */c. ^^W^. mm<o-:r^:^^y i^mi^ 20 
[0054] 2^^{cMt>S?gmx4«.;i'^^-^i!^bttffi 

ma. mnmm^Mj. tt-^^-i^r-^. ^-i2y>^> 30 
■set. ?st4x ^ju^-^-^oct ^{ b ly tdimmm.^^iy ^ 

[0 0 5 5] C;CD^i{CM5t3tlfc^li-7 JV-AB. 40 

jm/sw. mw. tstSL, u%m<omm^m-rh 

[0 056] ifc. *^BJ{cMto'5ffi14x;^jV=P-i!Si! 

%^m>mm. ^mt^usi^t L/-ripijA< fuffl-r c i 
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[ 0 0 5 7 ] i^, :$:^p©ffi14x^Jl/^-S®{bMffl^ 
[0058] 

mnmii 2p:f|HJ©Mft:Wfj:^JiM{coi,^rmBJ 
-r€)ds, ctie)©SiBJ(cj:o-c:$:f|Bj5&^j5I^|iSSSna 
4>©t?!6:l»CiW^!3i&t?*>S, ^t?lfc^ L/cfb 
^{C*5i:.T, B&^©f^5© (A) ttTi' U h> 

(M) Ujiitif^v-V^^-f. 

[0059] 1 ) mnmBoj^wM^^^-tcb 

0 0inl©:*f-7XilIR^7 7;^atC, MKb/c't-'v-* 
i^fflbt. A-l-l©91. SSv A-2-4 (A) 
©1. 0g> A-2-5 (A) (D7. 0 g*3 j:t>*jfelB|i^ 

gijibT. D-9©o. 2 g=§:mmv. mmmMbfSii^ 
mmtph^ 0 w/c m©iE*^*T=i: 1 ^wmir^ 

ffrjfco ^e)n?c^©»ft6€s®w-cififei!i.?i&^i«^^ 

[0060] (SBtF<i2 ) SBfiW 1 iPI«©raS»g 
fC. OTIHb/t*^-5'-*ffifflL/r. A-l-2 6©6 
2. Og. A-2-4 (A)©1. Oe> 2-b:Fa+ 
i/x^^^PTi"; h©7. 0 sisJ^U%fMmth 

D-9©0. 2g*»mL/. a^S^L-j&A^?.. i'J 
B*i6 8 0 W/c m©WJE7K^^ 1 ifcTMftf-T-S C iJC 

A-l-26©29. 8 g(e:j;9#5Kbfc„ ^#6*1 

fc^>©ttiEeaB^-e5f£% H). ^?j:^^s-^ft^i#La:#©iS'^ 

^ft-C& /Co C (DU^mW^ P - 2 i T ^ . 
[0 06 1] (^083) ^Wl<!:R«l©JStc^ 
{C, piiaL/c*-^-7"?r«gfflbT. A-l-3 0©6 
5. Og. A-2-4 (A)©1. Og. 2-bFl3=^^ 
e/x ^)i'r ^ 'J h ©6 . 0 g fcJ:0':7l£^jtM?i b 

D-9©0. 2gS^L/. ^g^Oi&J&^P.. Iffl 
M*^ P. 8 0 W/c m©Wff7WT* 1 0jf§ftfT5 C i{c . 
<fc«5. ^?a*>6^ic:J:ip 8°C^•r'SjgjSltS4^f•^/c 

A-l-26©27. 8 g«Cj;«3#«;L?£. #e>n 
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[0062] (SBg0ii4 ) tsBiM 1 1 mm<Dm&mm 
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r, D-9©0. 2g*»llU> ^gfHb testis 6 > W 
M*»e. 8 0 W/c m©1i5)E*li*3"'S: 1 *IMl#-r S CtiC 

cfcf). ^?g*^6i^jcJ:^ 8°c^•r^iss^c^%^f■c/c 

a. A-l-l©2 7. 3 g(ii:J;D#«!?bft;, tf 
^>©«Mfe®HJt?IS-fe is. 5 ife^^M^t#a#:©®^^ 
fli-C^ofc. C©tB-^^f**P-4i'rS. 
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ic, |(rtebfc*>"=?-'£'ffifflL't:. A-1-1(D30. 
Og. A-2-4 (A)(D1, Og. A-l-30©3 
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^{fflilU?j:3&S6v MHj5>68 OW/cm©iSfffi*S!^ 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An activity energy-line hardening setup-of-tooling product whose refractive index after 
hardening acrylate (B) which has a fluorine-containing acrylic compound, and/or its polymer 
(A) and functional group (meta) is used as an essential ingredient, and is 1.50 or less. 
[Claim 2]The activity energy-line hardening setup-of-tooling product according to claim 1 which 
uses as an essential ingredient at least one sort of acrylate (meta) as which acrylate (B) which 
has a functional group (meta) is chosen from acrylate which has a hydroxyl group, a carboxyl 
group, a sulfonic group, and a phosphate group (meta). 

[Claim 3]The activity energy-line hardening setup-of-tooling product according to claim 1 or 2 
which is what has at least one sort of functional groups as which a polymer (A) of a fluorine- 
containing acrylic compound is chosen from a hydroxyl group, a carboxyl group, a sulfonic 
group, a phosphate group, and an amino group. 

[Claim 4]A fluorine-containing acrylic compound and/or its polymer (A) are general formulas 
(1). 

XCF-C -(CHJ -OOCC(RJ=CH^ (1) 

2 m 2nn ^ T w ^ V 2 ^ ^ 

As for H or F, and m, an integer of 0, or 1-20 and n of X are the integers of 0, or 1-6 among 
[type, and expresses H, CH^, F, or CL. A homopolymer of fluorine-containing (meta) 

acrylate expressed with], and fluorine-containing (meta) acrylate expressed with a general 
formula (1), The activity energy-line hardening setup-of-tooling product according to any one of 
claims 1 to 3 which is at least one sort chosen from a group of a copolymer which comprises 
fluorine-containing (meta) acrylate, one kind, or two kinds or more of non-fluoride (meta) 
acrylate expressed with a general fomnula (1). 

[Claim 5]A polymer (A) of a fluorine-containing acrylic compound is a general formula (1). 
XCF2-C„F2„-(CH,) „-OOCC(R,) =CH, (1) 
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As for H or F, and m, an integer of 0, or 1-20 and n of X are the integers of 0, or 1-6 among 
[type, and expresses H, CHg, F, or CI. Fluorine-containing (meta) acrylate expressed with], 

a hydroxyl group, a carboxyl group. The activity energy-line hardening setup-of-tooling product 
according to any one of claims 1 to 4 which is a copolymer which uses as an essential 
ingredient at least one sort of acrylate (meta) (B) chosen from acrylate which has at least one 
sort of functional groups chosen from a sulfonic group, a phosphate group, and an amino 
group (meta). 

[Claim 6]The activity energy-line hardening setup-of-tooling product according to any one of 
claims 1 to 5 whose fluorine content in a constituent is 30 % of the weight or more. 
[Claim 7]A multilayer film which a layer obtained from one activity energy-line hardening setup- 
of-tooling product of claims 1 -6 forms an internal layer, and has the multilayer structure of at 
least three or more layers. 

[Claim 8]The multilayer film according to claim 7 whose fluorine content of an activity energy- 
line hardening setup-of-tooling product is 30 % of the weight or more. 
[Claim 9]The multilayer film according to claim 7 or 8 which touches a refractive index of an 
activity energy-line hardening setup-of-tooling product which forms an internal layer and whose 
difference of a refractive index of one layer is 0.5 or more at least. 
[Claim 10]The multilayer film according to any one of claims 7 to 9 which touches a layer 
formed with an activity energy-line hardening setup-of-tooling product and in which a solid 
pattern is given to the surface of one layer at least. 

[Claim 11]The multilayer film according to any one of claims 7 to 9 which touches a layer 
formed with an activity energy-line hardening setup-of-tooling product and whose one layer is 
thermoplastics at least. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the multilayer film using the fluorine system 
activity energy-line hardenability constituent and it which have low-refractive-index nature. 
[0002] 

[Description of the Prior Art]With development of IT art in recent years A cellular phone, a 
notebook sized personal computer, a video camera. Development of several kinds of coupling 
parts for building the system containing the spread of various OA equipment, such as 
multimedia products, such as a projector, or various terminal equipments, a printer, and a 
facsimile, the optical fiber for using these functionally further, and it is remarkable. Almost all 
these products and parts apply the optical system using a light source or visible light to one of 
the portions, or measures which are not spoiled by visible light in original performance are 
taken. Therefore, there are not few cases where the optical characteristic is required as a 
material in such a product and parts. 

[0003]ln it, low-refractive-index nature is indispensable in the design of an optical fiber clad 
plate, various lens material, an optical film, etc. Generally a refractive index is defined by the 
formula of the following Lorentz-Lorenz. 

2 2 

(n^ -^Vi^Q +2) = RA/ [As for n^, molecular refraction and V of a refractive index and R are 
molecular volume among a formula. ] 

Here, in order to realize low-refractive-index nature, the molecular refraction R is small, it is 
prefen^ed that the molecular volume V is large, and a fluorine atom can realize low-refractive- 
index nature most from this point. In fact, the low-refractive-index polymer called for by 
calculation is introduced to W.Groh and AZimmermann, Macromolecules, 24, and 6660 
(1991), and a fluorine system shows the lowest refractive index. 
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[0004]From such a background, the various low-refractive-index optical materials using 
fluororesin are proposed. In order to improve low-refractive-index nature, there is the necessity 
of making a fluorine content high, but mechanical strengths, such as endurance, cannot be 
satisfied. Then, although it does not use for the outermost layer where a mechanical property 
is demanded but compensating a mechanical property is also considered by making 
fluororesin with a low mechanical strength into sandwich structure in the layer which is 
excellent in a mechanical characteristic. Adhesion of fluororesin with an outer layer is low, and 
since interfacial peeling happens, the actual condition is that that with which it is fully satisfied 
of a mechanical strength is not obtained. 
[0005] 

[Problem(s) to be Solved by the lnvention]The purpose of this invention is to provide the 
fluorine system activity energy-line hardenability constituent which has low-refractive-index 
nature, and to provide the multilayer film excellent in the transparency which can be further 
used as various optical applications using it in the situation shown above. 
[0006] 

[Means for Solving the Problem]Then, this invention persons found out a multilayer film using a 
fluorine system activity energy-line hardenability constituent and it which have low-refractive- 
index nature, as a result of inquiring wholeheartedly, in order to solve an aforementioned 
problem. Namely, acrylate in which this invention has a fluorine-containing acrylic compound, 
and/or its polymer (A) and functional group (meta), At least one sort of acrylate (meta) (B) 
chosen from acrylate which has a hydroxyl group, a carboxyl group, a sulfonic group, a 
phosphate group, and an amino group preferably (meta) is used as an essential ingredient. 
And a refractive index after hardening is related with a multilayer film which makes an internal 
layer an activity energy-line hardening setup-of-tooling product and this activity energy-line 
hardening setup-of-tooling product which are 1.50 or less. 
[0007] 

[Embodiment of the lnvention]The fluorine-containing acrylic compound in this invention and its 
polymer (A) are a homopolymer of the acrylic compound (meta) containing fluoride, and this 
compound, and a copolymer with other vinyl monomers. As an acrylic compound (meta) 
containing this fluoride, the acrylic compound which has a fluoride content alkyi group (meta) is 
preferred, and it is especially a following general formula (1). 
XCF2-C,F2m-(CH2)„-OOCC(R^)=CH^ (1) 

As for H or F, and m, the integer of 0, or 1-20 and n of X are the integers of 0, or 1-6 among 
[type, and expresses H, CHg, F, or CI. The fluorine-containing (meta) acrylate expressed 

with] is preferred. 

[0008]Although there is no restriction in particular as a compound expressed with a general 
formula (1), the compound like the following is mentioned as an illustration compound. 
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A-1- 1 : CH^=CHCOOCHXHXoF,,A-1-2 : CH^=C(CHJ COOCH^CH^C„F,,A-1-. 3 : 

2 22817 2^3' 22817 

CH2=CHCOOCH2CH2C^2'^25^-l-4 ■ CH2=C(CH3) COOCH2CH2C^2'^25^-''-- ^ • 
CH2=CHCOOCH2CH2C^qF2^A-1-6 : CH2=C(CH3) COOCH2CH2C^qF2^A-1-. 7 : 
CH2=CHCOOCH2CH2CgF^3A-1-8 : CH2=C(CH3) COOCH^CH^CgF^gA-l-. 9 : 
CH =CHCOOCH-CH-C.F-A-1-10 : CH-=CFCOOC. H-CH-C„F._A-1-11 : CH-=C(CH_) 
COOCH2CH2C2qF4^A-1-12 : CH2=C. (CH3) COOCH2CH2C4FgA-1-13 : CH2=C(CF3) COO ^ 
(CH^) C^qF2^A-1-14. : . CH2=C(CH3) COOCH^CFgA-MS : CH2=CHCOOCH2CF3A-1-16 : 
CH^=CHC00CHXoF,,A-1-17. : CH^=C(CH,) C00CHX„F,,A-1-18 : CH^=C(CH,) 

Z Z o \ / Z o Z o \ t Z o 

COOCHjCj^F^A-l-ie. : CH,=C(CH3) COOCH^^ .^.^o , jC^CF,) 

2 2 20 41 

21. : . CH-=C. (CH_) COOCH-CFHCF_A-1-22 : CH-=CFCOOCH-C-F^A-1-23 : 
CH2=CHCOOCH2(CH2) gCF. (CF3) 2A-I-24. : CH2=C(CH3) COOCHCF2CFHCF3A-I-25 : 
CH2=C(CH3) COOCH(C2H5) C^qF2.,A-1-26. : . CH2=CHCOOCH2. (CF2) 2HA-I-27. : . CH2=C. 
(CH3) COOCH^. (CF^) 2HA-I-28. : CH2=CHCOOCH2(CF2) 4HA-I-29 : 
CH2=CHCOOCH2CF3A-1-30 : CH2=C(CH3) C00(CF2) 4HA-I. -31 : CH2=CHCOOCH2(CF2) 
«HA-1-32 : CH^=C(CH,) COOCH^(CFJ «HA-1-33 : . CH^=CHCOOCH^. (CFJ „HA-1-34. : . 

O Z o Z Z O Z Z Z o 

CH=C. (OH,) COOCH,. (CF,) „HA-1-35. : . CH^=CHCOOCH^. (OF,) ,„HA-1-36. : . 

2 V 3/ 2 ^ 2' 8 2 2 ^ 2' 10 

CH =CHCOOCH,. (CFJ ,,HA-1-37. : . CH,=CHCOOCH,. (CFJ , HA-1-38. : . 

2 2 ^ 2' 12 2 2 ^ 2' 14 

CH^=CHCOOCH^. (CFJ ,„HA-1-39. : CH^=CHCOOC(CH,) ^(CFJ ,HA-1-40 : 

Z Z Z \o Z o Z Z A 

CH2=CHCOOCH2CH2(CF2) ^HA-1-41. : CH2=C(CH3) C. OOCH2CH2. (CF2) ^HA-1-42. : 
CH^=C(CH,) COOC(CH,) ^(CF^) ^HA-1-43 : CH^=CHCOOCH(CF,) C„F,,A-1-44. : 

Z o 6 Z Z o Z o o \ f 

CH2=CHCOOCH2C2F^A-1-43 : CH2=CHCOO(CH2) 2(CF2) g^FCCFg) in addition this 

invention according to the above-mentioned example. Of course, it is not what is limited at all. 
If the fluorine-containing (meta) acrylate expressed with a general formula (1) is used, while it 
is possible to reduce the refractive index of this constituent effectively. When the fluorine 
system polymer mentioned later is introduced, it becomes possible to adjust to the viscosity 
corresponding to spreading aiming at this constituent, and fabrication-operation nature, without 
reducing the translucency of an optical material. According to this invention person's etc. 
knowledge, although a fluorine content is high and nine or more things have advantageous m 
in a general formula (1) to low-refractive-index-izing, on the other hand, crystallinity reduces 
the translucency of a hardened material highly. Although the translucency of fitness and a 
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hardened material also has high compatibility with other constituents, since the fluorine content 
is low, three or less thing has m disadvantageous for realization of low-refractive-index-izing. 
Although the optimal compound changes also with kinds of the refractive index made into the 
purpose, translucency, and optical material from such a viewpoint, in order to reconcile low- 
refractive-index nature and translucency, it is prefen^ed that m in a general fonnula (1) uses the 
thing of 4-8. Even if only one kind is used for the compound shown by a general formula (1) 
and two or more kinds of compounds are simultaneously used for it, do not care about it, and. 
From a viewpoint of coexistence of the low-refractive-index nature and translucency which 
were mentioned above, two or more kinds of compounds in which the chain length of C^F^^ 

portion differs depending on the case may be used simultaneously. Even if C^F^^ portion is 

straight chain shape and it is branched state, it is not cared about so that cleariy from the 
structure of a general formula. In order to adjust to the optimal viscosity that can realize size 
made into the coating aiming at this constituent, the allocated type method, and the purpose, it 
is preferred that the fluorine system polymer is introduced into this constituent. 
[0009]ln order to adjust this constituent to the optimal viscosity according to this invention 
persons' knowledge, with low-refractive-index nature, compatibility with other constituents, and 
the translucency of a hardened material maintained. It is preferred to introduce the copolymer 
which comprises fluorine-containing (meta) acrylate, one kind, or two kinds or more of non- 
fluoride (meta) acrylate expressed with the homopolymer of the fluorine-containing (meta) 
acrylate expressed with a general fonnula (1) or a general formula (1). 
[0010]As a polymer (A) of the fluorine-containing acrylic compound used by this invention, 
What polymerized the acrylic compound (meta) containing the above-mentioned fluoride is 
preferred. They are one kind of the homopolymer of the fluorine-containing (meta) acrylate 
expressed especially with a general formula (1), and the fluorine-containing (meta) acrylate 
expressed with a general fonnula (1) and other vinyl monomers, or two kinds or more of 
copolymers. 

[001 1]As a polymer (A) of this fluorine-containing acrylic compound, the copolymer of the 
fluorine-containing (meta) acrylate expressed with the above-mentioned general formula (1) 
and other vinyl monomers is preferred, and it is especially a general formula (1). 
XCF2-C,F2m-(CH2)„-OOCX(R,)=CH2 (1) 

As for H or F, and m, the integer of 0, or 1-20 and n of X are the integers of 0, or 1-6 among 
[type, and expresses H, CH^, F, or CI. The copolymer which uses as an essential 

ingredient at least one sort of acrylate (meta) chosen from the fluorine-containing (meta) 
acrylate expressed with] and the acrylate which has a hydroxyl group, a carboxyl group, a 
sulfonic group, a phosphate group, and an amino group (meta) is preferred. 
[0012]As other vinyl monomers mentioned above, it is a non-fluoride vinyl monomer, for 
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example, non-fluoride (meta) acrylate, vinyl acetate, styrene, ethylene, etc. can be raised, and 
especially non-fluoride (meta) acrylate is preferred. 

[0013]lf it is a compound which contains an acrylyl group and/or a methacryloyi group as non- 
fluoride (meta) acrylate without including a fluorine atom in a molecule, the compound of 
publicly known public use can be used without restriction. As such a compound, for example, 
methyl (meta) acrylate, ethyl (meta) acrylate, n-propyl (meta) acrylate, i-propyl (meta) acrylate, 
n-butyl (meta) acrylate, i-butyl (meta) acrylate, t-butyl (meta) acrylate, 2-ethylhexyl (meta) 
acrylate, Octyl (meta) acrylate, decyl (meta) acrylate, isodecyl (meta) acrylate, Lauryl (meta) 
acrylate, stearyl (meta) acrylate. Aliphatic group ester (meta) acrylate, such as isostearyl 
(meta) acrylate, Glycidyl (meta) acrylate, allyl (meta) acrylate, butoxyethyl (meta) acrylate, 
Butoxyethylene glycol (meta) acrylate, gamma-methacryloxpropyl trimethoxy silane, 2-methoxy 
ethyl (meta) acrylate, methoxy diethylene-glycol (meta) acrylate, Methoxy dipropylene glycol 
(meta) acrylate, nonylphenoxypolyethylene-glycol (meta) acrylate, 
nonylphenoxypolypropylene-glycol (meta) acrylate, Phenoxyethyl (meta) acrylate, 
phenoxydipropylene glucohol (meta) acrylate, Phenoxypolypropylene glucohol (meta) acrylate, 
benzyl (meta) acrylate, Cyclohexyl (meta) acrylate, dicyclopentanil(metha)acrylate, 
JISHIKURO pentenyl (meta) acrylate, isobornyl (meta) acrylate, Methoxy-ized cyclodecatrien 
(meta) acrylate, phenyl (meta) acrylate, JISHIKURO pentenyloxyethyl (meta) acrylate, and 
5.1 .2.0^ tncycio [6j ^^^^ ^pp,3^g^ acrylate are mentioned. It is at least one sort of acrylate 
(meta) preferably chosen from the acrylate which has a hydroxyl group, a carboxyl group, a 
sulfonic group, a phosphate group, and an amino group (meta) among these compounds. 
[0014]ln these compounds, that in which an ester part substituent has cyclic structure by a little 
introduction as that which is effective in the transparency of a fluorine-containing copolymer 
and compatibility ****** with other ingredients raising the translucency of a hardened material is 
more preferred. Next, only what was illustrated is not limited although it is illustrated. 
A-2-1 : Benzyl (meta) acrylate A-2-2. : Cyclohexyl (meta) acrylate A-2-3. : Dicyclopentanil 
(metha)acrylate A-2-4. : JISHIKURO pentenyl (meta) acrylate A-2-5. : Isobornyl (meta) acrylate 
A-2-6. : . Methoxy-ized cyclodecalin (meta) acrylate A-2-7. : Phenyl (meta) acrylate A-2-8. : 

JISHIKURO pentenyloxyethyl (meta) acrylate A-2-9 : 5.1.2.0^ deca nil (meta) 

acrylate A-2-1 0 : Adamanthyl (meta) acrylate A-2-1 1 : Dimethyl adamanthyl (meta) acrylate 
[0015]From a temperature stability viewpoint concerning the transparency of a hardened 
material in the inside of this to dicyclopentanil(metha)acrylate. JISHIKURO pentenyl (meta) 
acrylate, JISHIKURO pentenyloxyethyl (meta) acrylate, 5.1.2.0^ andtricydo [6j ^^^^ ^^^^^^ 
acrylate, and especially isobornyl (meta) acrylate are prefen*ed. 

[0016]Such non-fluoride (meta) acrylate may use only one kind, and no matter it may use two 
or more kinds in what combination, it is not cared about. 
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[0017]Next, the acrylate (B) in which the constituent of this invention has a functional group 
other than a fluorine-containing acrylic compound and/or its polymer (A) as an essential 
ingredient (meta) is added. As this (meta) acrylate (B), What has a functional group which 
makes adhesion improve to a substrate is preferred, For example, what can raise at least one 
sort of acrylate (meta) chosen from the acrylate which has a hydroxyl group, a carboxyl group, 
a sulfonic group, a phosphate group, and an amino group (meta), and has especially a 
hydroxyl group is preferred. 

[0018]lf the example of representation of the acrylate which has a hydroxyl group of the above- 
mentioned (meta) acrylate (B) (meta) is given, 2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl 
(meta) acrylate, 3-hydroxypropyl (meta) acrylate, 2-hydroxybutyl (meta) acrylate, 3- 
hydroxybutyl (meta) acrylate, 4-hydroxybutyl (meta) acrylate, 3-chloro-2-hydroxypropyl (meta) 
acrylate, di-2-hydroxyethyl fumarate, mono-2-hydroxyethyl monobutyl fumarate. Or a 
polypropylene glycol. Or polyethylene-glycol mono- (meta) acrylate, plaque cell FM, alpha like 
FA monomer [product made from Die Cell Chemicals, and caprolactone addition monomer], 
the addition of the hydroxy alkyi ester of beta-ethylenic unsaturated carboxylic acid, or these 
and epsilon-caprolactone, and ARONIKKUSU It is an addition etc. about glycidyl (meta-) 
acrylate and monocarboxylic acid compounds, such as M-5700 (made by Toagosei Industries). 

[0019]lf the example of representation of the acrylate which has a carboxyl group (meta) is 
given, (Meta) Unsaturation mono- or dicarboxylic acid like acrylic acid, crotonic acid, maleate, 
fumaric acid, itaconic acid, or citraconic acid is begun, alpha, such as monoester of these 
dicarboxylic acid and monohydric alcohol, beta-ethylenic unsaturated carboxylic acid; 2- 
hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, 3-hydroxypropyl (meta) 
acrylate, 2-hydroxybutyl (meta) acrylate, 3-hydroxybutyl (meta) acrylate, 4-hydroxybutyl (meta) 
acrylate, 3-chloro-2-hydroxypropyl (meta) acrylate, Hydroxyl group content (meta) acrylate and 
maleate like di-2-hydroxyethyl fumarate, mono-2-hydroxyethyl monobutyl fumarate, or 
polyethylene-glycol mono- (meta) acrylate. Amber acid, phthalic acid, hexahydrophthalic acid, 
tetrahydrophtal acid, benzene tricarboxylic acid, benzenetetracarboxylic acid, "himic 
acid" [Hitachi Chemical Co., Ltd. products] There are an addition with the anhydride of the 
polycarboxylic acid like tetra KURORU phthalic acid or DODESHINIRU amber acid, etc. 
[0020]lf the example of representation of the acrylate which has a sulfonic group (meta) is 
given, it will be ethyl acrylate (meta) sulfonic acid etc. 

[0021 ]lt will be dialkyi if it limits for giving the example of representation of the acrylate which 
has a phosphate group (meta). [(meta) AKURIRO yloxy alkyI] Phosphate or (meta) AKURIRO 
yloxy alkyI acid phosphate, dialkyi [(meta) AKURIRO yloxy alkyI] Phosphite or (meta) 
AKURIROIROKISHI alkyI acid phosphite is mentioned. Furthermore, the above-mentioned 
(meta) AKURIRO yloxy alkyI acid phosphate. ** Epoxy group content vinyl system monomers. 
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such as an alkylene oxide addition, glycidyl (meta) acrylate, methyl glycidyl (meta) acrylate, 
etc. of acid phosphite, phosphoric acid, phosphorous acid, or the ester compound of these acid 
ester. It is 3-chloro-2-acid HOSUHOKI Cipro pill (meta) acrylate etc. Of course, this invention is 
not what is limited in any way by the above-mentioned example. 

[0022]lf it limits for giving the example of representation of the acrylate which has an amino 
group (meta), there is dialkylamino alkyi (meta) acrylate, such as dimethylaminoethyl (meta) 
acrylate and diethylaminoethyl (meta) acrylate. 

[0023]Here, at least one sort of acrylate (meta) (B) chosen from the acrylate which has the 
hydroxyl group of this invention, a carboxyl group, a sulfonic group, a phosphate group, and an 
amino group (meta) is used in the quantity in which a target transparency level is not reduced 
as an optical material. If it is the quantity in which target transparency is not reduced, there will 
be no restriction in particular in the amount used, but it is preferred from the field of low- 
refractive-index nature to use the smallest possible quantity on the level with which it is 
satisfied of adhesion with a substrate. 

[0024]As a polymer of the desirable fluorine-containing acrylic compound used by this 
invention, A post cure refractive index is 1 .50 or less, and A hydroxyl group, a carboxyl group, 
a sulfonic group, It is a copolymer which uses as an essential ingredient the acrylate which has 
at least one sort of functional groups chosen from a phosphate group and an amino group, and 
has the compound expressed with the above-mentioned general formula (1), the above- 
mentioned hydroxyl group, a carboxyl group, a sulfonic group, a phosphate group, and an 
amino group (meta). 

[0025]Of course as these copolymerization ingredients, may use the above-mentioned non- 
fluoride (meta) acrylate, and in the above-mentioned non-fluoride (meta) acrylate, the 
compound like A-2-1 1 is mentioned from A-2-1 in which the above-mentioned ester part 
substituent has cyclic structure as that which is effective in the transparency of a fluorine- 
containing copolymer and compatibility ****** with other ingredients raising the translucency of 
a hardened material by a little introduction. From a temperature stability viewpoint concerning 
the transparency of a hardened material in the inside of it to dicyclopentanil(metha)acrylate. 

JISHIKURO pentenyl (meta) acrylate, JISHIKURO pentenyloxyethyl (meta) acrylate, 5.1.2.0^ 
and tricycio [6j ^^^^ ^j^^^^^ acrylate, and especially isobornyl (meta) acrylate are preferred. 
[0026]When using the polymer of a fluorine-containing acrylic compound, there is no restriction 
in the manufacturing method of a polymer in any way, Although heat, light, an electron beam, 
radiation, etc. can be manufactured as polymerization start energy based on polymerization 
mechanisms, such as a publicly known method, i.e., a radical polymerization method, a 
cationic polymerization method, and an anionic polymerization method, by solution 
polymerization method, mass polymerization method, an emulsion polymerization method, 
etc.. Industrially, the radical polymerization method which makes heat and/or light start energy 
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is preferred. 

[0027]As polymerization start energy, when using heat, The thermal polymerization initiator of 
a non-catalyst or this business world publicly known public use can be used without restriction, 
For example, metal chelate compound of azo compounds, such as peroxides, such as benzoyl 
peroxide and hyperoxidation diacyl, azobisisobutyronitrile, and phenylazo triphenylmethane, 
Mn(acac) 3, etc., etc. are mentioned. Also when using light like ultraviolet rays, the 
photopolymerization initiator (for example, compound shown in the below-mentioned D-1 to D- 
11) of this business world publicly known public use can be used. It is also possible by adding 
the photosensitizer of the publicly known public use of an amine compound, phosphorus 
compounds, etc. if needed to quicken a polymerization, an electron beam or radiation ~ in 
obtaining a polymer, it does not need addition of a polymerization initiator. 
[0028]When perfonning a radical polymerization, it is also possible by using together the chain 
transfer agent of publicly known public use if needed to adjust a molecular weight. As a chain 
transfer agent, compounds, such as lauryl mercaptan, 2-mercaptoethanol, ethylthioglycolic 
acid, octylthio glycolic acid, and gamma-mercapto propyltrimethoxysilane, can be mentioned. 
Of course, this invention is not what is limited in any way by the above-mentioned example. 
[0029]When performing solution polymerization, there is no restriction in particular also in the 
kind of solvent, and For example, ethanol, Alcohols, such as isopropyl alcohol, n-butanol, iso- 
butanol, and tert-butanol, Ketone, such as acetone, methyl ethyl ketone, methyl isobutyl 
ketone, and methyl amyl ketone. Ester species, such as methyl acetate, ethyl acetate, butyl 
acetate, methyl lactate, ethyl lactate, and butyl lactate, 2-hydroxypropanoic acid methyl, 2- 
hydroxypropanoic acid ethyl, 2-hydroxypropanoic acid propyl, 2-hydroxypropanoic acid butyl, 
2-methoxy methyl propionate, 2-methoxy ethyl propionate, 2-methoxy propionic acid propyl, 
Monocarboxylic acid ester species, such as 2-methoxy butyl propionate, dimethylformamide. 
Polar solvents, such as dimethyl sulfoxide and N-methyl pyrrolidone, methyl cellosolve, Ether, 
such as cellosolve, butyl cellosolve, butylcarbitol, and ethylcellosolve acetate, Propylene 
glycol, propylene glycol monomethyl ether, propylene-glycol-monomethyl-ether acetate, 
propylene glycol monoethyl ether acetate, Propylene glycol and ester species of those, such 
as propylene glycol monobutyl ether acetate, Halogen system solvents, such as 1,1,1- 
trichloroethane and chloroform, All of fluorination inert liquids, such as aromatic series, such as 
ether, such as a tetrahydrofuran and dioxane, benzene, toluene, and xylene, and also 
perphloro octane, and perphloro tri-n-butylamine, can be used. Of course, this invention is not 
what is limited in any way by the above-mentioned example. 
[0030]When manufacturing a copolymer as a polymer of a fluorine-containing acrylic 
compound, it is possible to control these sequences by selection of a polymerization 
mechanism, an initiator, a chain transfer agent, etc. other than the block determined with the 
combination of a monomer and a mutual and random sequence freely. If it is the polymer 
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manufactured by the method of publicly known public use, the polymer in connection with this 
invention can be used even if it is a polymer which has what kind of sequence. Any polymer of 
a homopolymer and a copolymer and using only one kind can also use two or more kinds 
simultaneously, 

[0031]There is no restriction in particular also in the molecular weight of the polymer of the 
fluorine-containing acrylic compound concerning this invention, and molecular weight 
distribution, although processing-conditions ****** of this constituent at the time of the 
molecular weight of a polymer producing an optical material changes with the viscosity of this 
constituent, the mechanical strengths of the optical material demanded, etc. ~ desirable ~ 
2,000-3,000,000 - it is 5,000-2,000,000 more preferably. It is also possible to introduce two or 
more kinds of polymers in which molecular weights differ into this constituent from viewpoints 
of the workability at the time of producing viscosity and an optical material, a dynamic 
characteristic manifestation of an optical material, etc. 

[0032]Although the content in this constituent of the polymer of the fluorine-containing acrylic 
compound concerning this invention changes with the translucency which appears as 
compatibility with the optimal viscosity demanded when producing an optical material, a 
processing method, and other constituents, and its result, this constituent, These 0.01 to 80 % 
of the weight of constituent Naka is 0.1 to 20 % of the weight still more preferably 0.05 to 50% 
of the weight preferably. According to this invention person's etc. knowledge, it is also possible 
to use together the monomer (C-1) mainly expressed with following general formula (II) other 
than the aforementioned (meta) acrylate (B) which is the main ingredients by the constituent of 
this invention from a viewpoint of refractive-index control. 

(As for F or H, and m, the integer of 0-20 and n of X are the integers of 0, or 1-6 among a 
formula, and expresses the above and homonymy.) 

[0033]lf a monomer (C-1) is a compound expressed with general formula (II), the compound of 
publicly known public use can be used for it without restriction. The compound like the 
following is mentioned as a concrete compound of a monomer (C-1). 

[0034]C-1- 1 : CH2=CHCOOCH2CH2CgF^_,C-1-2 : CH2=C(CH3) COOCH^CH^CgF^^C-l-. 3 : 

CH2=CHCOOCH2CH2C^2'^25^-1-4 ' CH2=C(CH3) COOCH^CH^C^^'^^s^-l-- ^ " 
CH2=CHCOOCH2CH2C^qF2^C-1-6 : CH2=C(CH3) COOCH2CH2C^qF2^C-1-. 7 : 
CH2=CHCOOCH2CH2CgF^3C-1-8 : CH2=C(CH3) COOCH2CH2CgF^3C-1-. 9 : 
CH =CHCOOCHXHX,FX-1-10 : CH^=CFCOOC. HXHX«F,X-1-11 : CH^=C(CHJ 
COOCH2CH2C2qF4^C-1-12 : CH2=C. (CH3) COOCH2CH2C4FgC-1-13 : CH2=C(CF3) COO g 
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(CH^) C^qF2^C-1-14. : . CH2=C(CH3) COOCH^CFgC-l-IS : CH2=CHCOOCH2CF3C-1-16 : 
CH2=CHCOOCH2CgF^^C-1-17. : CH2=C(CH3) COOCH2CgF^^C-1-18 : CH2=C(CH3) 
COOCH2C2qF4^C-1-19 : . CH2=CHCOOCH2C2qF4^C-1-20CH2=C(CH3) COOCH2 . CF(CF3) 
2C-I-2I. : . CH2=C. (CH3) COOCH2CFHCF3C-I-22 : CH2=CFCOOCH2C2FgC-1-23 : 
CH =CHCOOCH JCH^) ^CF. (CF,) ^C-1-24. : CH^=C(CH,) COOCHCFXFHCF,C-1-25 : 

2 2 2 6 3 2 2 3 2 3 

CH2=C(CH3) COOCH(C2H5) C^qF2^C-1-26. : . CH2=CHCOOCH2. (CF2) : . CH2=C. 

(CH3) COOCH2. (CF2) 2HC-I-28. : CH2=CHCOOCH2(CF2) 4HC-I-29 : 
CH-=CHCOOCH-CF_C-1-30 : CH-=C(CH_) COO(CF-) .HC-1-3. 1 . : . CH-=CHCOOCH-. 
(CF2) qHC-1-32. : . CH2=C. (CH3) COOCH2. (CF2) gHC-1-33. : . CH2=CHCOOCH2. (CF2) 
„HC-1-34. : . CH^=C. (CHJ COOCH^. (CF^) „HC-1-35. : . CH^=CHCOOCH^. (CFJ ,^HC-1- 

o 2. o Z Z o Z Z Z 1U 

36. : . CH,=CHCOOCH,. (CF,) ,,HC-1-37. : . CH^=CHCOOCH,. (CF,) ,,HC-1-38. : . 

2 2 ^ 2' 12 2 2 ^ 2' 14 

CH^=CHCOOCH^. (CFJ ,„HC-1-39. : CH =CHCOOC(CHJ JCFJ ^HC-1-40 : 

Z Z Z \o Z o Z Z ^ 

CH2=CHCOOCH2CH2(CF2) ^HC-1-41. : CH2=C(CH3) CO. OCH^CH^. (CF^) ^HC-1-42. : 

CH2=C(CH3) C00C(CH3) ^(CF^) gHC-1-43 : CH2=CHCOOCH(CF3) C3F^_,C-1-44. : 

CH2=CHCOOCH2C2F^C-1-43 : CH2=CHCOO(CH2) ^{C¥^ f'^^^^^ 2' ^^^'^'^^ 

invention according to the above-mentioned example. Of course, it is not wfiat is limited at all. 
[0035]According to this invention person's etc. knowledge, although a fluorine content is high 
and nine or more things have advantageous m in general formula (II) to low-refractive-index- 
izing, on the other hand, crystallinity reduces the transparency of a hardened material highly. 
Although the transparency of fitness and a hardened material also has high compatibility with 
other constituents, since the fluorine content is low, the thing of 0 has m disadvantageous for 
realization of low-refractive-index-izing. Although the optimal compound changes from such a 
viewpoint also with the refractive index made into the purpose, transparency, and compatibility 
with other constituents, in order to reconcile low-refractive-index nature and transparency, the 
thing of 1-8 has preferred m in general formula (II), and the thing of 3-7 has more preferred m. 
[0036]Even if only one kind is used for the above-mentioned monomer (0-1) and two or more 
kinds of compounds are simultaneously used for it, it is not cared about. Even if a ^^2xx\ 

portion is straight chain shape and it is branched state, it is not cared about so that clearly from 
the stmcture of a general formula. 

[0037]When using a monomer (0-1) together, there is no restriction in particular in the amount 
used, but. changing with OF^ chain length in the target refractive index, a monomer (A), and a 

monomer (0-1), transparency, mechanical properties, etc. ~ the inside of this constituent ~ it is 
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20 to 70 % of the weight still more preferably ten to 70% of the weight preferably five to 80% of 
the weight. 

[0038]The polyfunctional monomer (C-2) which has two or more acrylyl groups (meta) in the 
monad mentioned especially later can also be used together It is prefen*ed that X of general 
formula (II) of them uses the thing of H as the aforementioned (meta) acrylate (B) from the 
improvement in compatibility, the transparency of a hardened material, and a viewpoint of the 
improvement in a mechanical property, general - general formula (II) -- terminal-structures- 
CF^H of the monomer (A) whose inner X is H -- general formula (II) -- as compared with 

terminal-structures-CFg of the monomer (A) whose inner X is F, it is known that the surface 

free energy is high. Therefore, -CF2H can be presumed to be that whose compatibility 

improves, that it is easy to reduce the interfacial tension in the inside of a constituent as 
compared with -CF^, or when an SP value changes. Thus, if the compatibility of a fluorine- 
containing compound and a non-fluorine compound improves, the tolerance level of the 
materials design to the characteristic made into the purpose will spread, and it will become 
possible to find out the new constituent which was not found out conventionally. From such a 
point, the compound whose X in general formula (II) is H will play a very important role 
depending on a system. 

[0039]ln this invention, it is mainly effective to introduce the polyfunctional monomer (C-2) 
which has two or more acrylyl groups (meta) in a monad for mechanical properties and various 
durability enhancement. If a polyfunctional monomer (C-2) is a compound which has two or 
more acrylyl groups (meta) in a monad, the compound of publicly known public use can be 
used for it without restriction. The compound like the following is mentioned as a concrete 
compound of a monomer (C-2). 

[0040]C-2- . 1 : Ethylene-glycol-di(metha)acrylate C-2-. 2 : Diethylene GURIKORUJI (meta) 
acrylate C-2-3 : Triethylene glycol di(metha)acrylate C-2-4 : Poly ethylene glycol di(metha) 
acrylate (number average molecular weight: 150-1000) 

C-2- 5 : Propyleneglycol di(meth) acrylate C-2-6 : Dipropylene GURIKORUJI (meta-) acrylate 
C-2-7 : Tori propyleneglycol di(meth) acrylate C-2-8 : . Poly propyleneglycol di(meth) acrylate 
(number average molecular weight: 150-1000) 

C-2- 9 : Neopentyl-glycol-di(metha)acrylate C-2-10 : 1 and 3-butanediol di(metha)acrylate C-2- 
11:1 and 4-butanediol di(metha)acrylate C-2-12 : . 1,6-hexanediol di(metha)acrylate C-2-13 : 
Hydroxy pivalate ester neopentyl glycol di(metha)acrylate [0041] 
[Formula 1] 
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CHs CHs 

I I 

C-Z-14 : CH2=C(R' )COOCH2CCH20COCH2CCH20COC(R')=CH2 (R' J±HX fJ CH*) 




C-2-15 : CHj=C(R' )CO0CH2CCH 

I 

CH3 \)CH2^ \;H20COC(R' )=CH2 

(R'ttHXtiCH,) 

[0042] 

C-2-16 . : Bisphenol A di(meth)acrylate C-2-17. : . A TORIMECHI roll pro pantry. (Meta) 
Acrylate C-2-18 : Penta ERIS RUTORUTORI (meta) acrylate C-2-19 : Dipenta ERISURU toll 
hexa (meta) acrylate C-2-20 : PENTAE lisle toll tetra (meta) acrylate C-2-21. : TORIMECHI roll 
pro pansy (meta) acrylate C-2-22 : Dipenta ERISURUTORUMONO hydroxypenta (meta) 
acrylate C-2-23 : JISHIKURO pentenyl (meta) acrylate [0043]As examples other than the 
above, it is NEOMA. NA-305, NEOMA BA-601, NEOMATA-505, NEOMATA-401, NEOMA 
PHA-405X, NEOMA TA705X, NEOMA EA400X, NEOMA EE401X, NEOMA HB605X (above) 
EP405X, NEOMA HB601X, NEOMA The Sanyo Chemical Industries, Ltd. make, KAYARAD 
HY-220, KAYARAD HX-620, KAYARAD D-310, KAYARAD D-320, KAYARAD D-330, 
KAYARAD DPHA, KAYARAD DPCA-20, KAYARAD DPCA-30, KAYARAD DPCA-60, 
KAYARAD DPCA-120 (above, Nippon Kayaku make), etc. are mentioned. Of course, this 
invention is not what is limited in any way by the above-mentioned example. 
[0044]As an energy source for stiffening an activity energy-line hardenability constituent in 
connection with this invention, activity energy lines, such as one or more kinds of lights, an 
electron beam, and radiation, can be used. It is also possible to use heat together as an 
energy source with these activity energy line depending on the case. When using lights, such 
as ultraviolet rays, as an activity energy line, it is preferred to use a photoinitiator of publicly 
known public use as a catalyst. A compound like the following is mentioned as an example of a 
photoinitiator. 

[0045]D- 1 : Benzophenone D- 2 : . Acetophenone D - 3 : Benzoin D-. 4 : benzoin ethyl ether D 
- 5. : Benzoin isobutyl ether D - 6. : Benzyl methyl ketal D- 7 : . azobisisobutyronitrile D- 8 : . 1- 
hydroxycyclohexylphenyl ketone D-. 9 . : . 2-hydroxy-2-methyl 1-phenyl-1-one D-10 : 1-(4'- 
isopropylphenyl)-2-hydroxy-isobutane 1-one D-11 : 1-(4'-dodecylphenyl)-2-hydroxy-isobutane 
1-one D-12 : . 3,3' 4,4'-tetra(t-butyl par oxycarbonyl) benzophenone D-13 : 4,4"-diethyliso 
phtalo Foehn D-14 : 2,2-dimethoxy- 1 ,2-diphenylethan 1-one D-15 : . Benzoin iso-propyl ether 
D-16 : Thioxanthone D-17 : 2-chloro thioxanthone D-18 : 2-methylthioxanthone D-19 : 2- 
isoprophylthioxanthone D-20 : 2-methyl-1 [4-(methylthio) phenyl]-2-M0. RUFORINO propan-1- 
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one D-21 : . 2-benzyl-2-dimethylamino 1-. (4-morpholinophenyl)-butanone-1D-22. : A screw. (2 
and 6-diniethoxybenzoyl)-2, 4, 4-trimethyl pentyl phosphine oxide D-23 : Bis(2,4,6, - trimethyl 
benzoyl)-phenyl phosphine oxide D-24 : 2,4,6-trimethyl benzoyl diphenylphosphine oxide, in 
addition this invention according to the above-mentioned example. Of course, it is not what is 
limited at all. Even if a photoinitiator uses only one kind, and it uses two or more kinds together 
simultaneously, it is not cared about. In these, a viewpoint of compatibility with a monomer in a 
constituent to especially D-9 is good ****. 

[0046]Photosensitizers, such as an amine compound or phosphoms compounds, can be 
added if needed, and a polymerization can also be quickened. The amount of photoinitiator 
used occupied in an activity energy-line hardenability constituent concerning this invention is 
0.3 to 7 % of the weight especially preferably 0.1 to 10% of the weight more preferably 0.01 to 
15% of the weight. In carrying out polymerization curing with an electron beam or radiation, it 
does not need addition in particular of a polymerization initiator etc. 

[0047]To an activity energy-line hardenability constituent in connection with this invention, it is 
also possible to add various additive agents of publicly known public use if needed. As an 
additive agent, a coupling agent for raising adhesion with substrates, such as a solvent for 
viscosity control, light stabilizer-proof, weathering stabilizer, heat-resistant stabilizer, a 
defoaming agent, fire retardant, a leveling agent, a release agent, colorant, a surface modifier, 
and also glass, is mentioned. As a coupling agent, the Silang system, a titanium system, and 
the Jill **.************ system are mentioned, for example, In these, dimethyldimethoxysilane, 
dimethyl diethoxysilane, Methyl trimetoxysilane, dimethylvinyl methoxysilane, 
phenyltrimethoxysilane, Gamma-chloropropyltrimetoxysilane, gamma-chloropropyl methyl 
dimethoxysilane, gamma-aminopropyl triethoxysilane, gamma-glycidoxypropyltrimetoxysilane, 
gamma-glycidoxy propyl methyldimethoxysilane, gamma-methacryloxypropyl methoxysilane. 
Especially Silang systems, such as gamma-methacryloxypropylmethyldimethoxysilane, 
gamma-acryloxyprophyl methyl trimetoxysilane, gamma-acryloxypropylmethyldimethoxysilane, 
and gamma-mercapto propyltrimethoxysilane, are preferred. Of course, this invention is not 
what is limited in any way by the above-mentioned example. 

[0048]lt is also possible to mainly introduce suitably oligomer or polymer of publicly known 
public use for the purpose of viscosity control of this constituent according to processing 
methods, such as a coating method of this constituent and a forming process. 
[0049]lt **, and an activity energy-line hardening setup-of-tooling product of this invention is 
adjusted so that a refractive index after hardening may become 1.43 or less preferably 1.50 or 
less. Although an activity energy-line hardening setup-of-tooling product in particular of this 
invention is not restricted, it is desirable from transmissivity after hardening being preferred 
and not less than 80% of thing being able to apply to a various application. When adjustment 
of a refractive index is taken into consideration, an activity energy-line hardening setup-of- 
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tooling product of this invention has [ not less than 30% of thing ] preferred content of a fluorine 
atom. 

[0050]Thus, an obtained activity energy-line hardening setup-of-tooling product, Polyester, 
such as polyethylene terephthalate, polybutylene terephthalate, and polyethylenenaphthalate. 
Polyolefines, such as polyethylene and polypropylene, and polyamide. Plastics base materials, 
such as acrylic (**) polymers, such as polycarbonate, polyarylates, polystyrene, and poly 
methyl methacrylate. It is applied, hardened and used for inorganic substrates, such as glass, 
silica glass, neo Coram (made by Nippon Electric Glass Co., Ltd.), a by call (made by Corning, 
Inc.), and CLEARCERAM (made by Ohara Inc.). 

[0051]There is no restriction in particular in a coating method of an activity energy-line 
hardenability constituent in connection with this invention, A method using a photogravure 
coating machine, a roll coater, a comma coating machine, a knife coating machine, a curtain 
coating machine, a shower coating machine, a spin coater, dipping, screen-stencil, a spray, an 
applicator, a bar coating machine, etc. is mentioned, 

[0052]After spreading, after hardening and applying attachment or a binder to a hardened 
activity energy-line hardening setup-of-tooling product for a transparent double-sided adhesion 
film by irradiating with an activity energy line, a multilayer film can be manufactured by pasting 
together an above-mentioned plastics base material or an inorganic substrate. Even if a 
substrate used for an outer layer of an activity energy-line hardening setup-of-tooling product is 
the same substrate, it may be a different substrate. 

[0053]After spreading, after using sandwich structure by an above-mentioned plastics base 
material or an inorganic substrate, performing hardening according an activity energy line to an 
exposure can also manufacture a multilayer film. In that case, when solid patterns, such as 
unevenness, give one side or both sides of a substrate which are used for an outer layer of an 
activity energy-line hardening setup-of-tooling product, it is also possible to consider it as a 
multilayer film which has optical design nature. 

[0054]As an energy source for stiffening an activity energy-line hardenability constituent in 
connection with this invention, Can use a device of publicly known public use, and an energy 
source, and For example, germicidal lamp glass, A fluorescent lamp for ultraviolet rays, a 
carbon arc, a xenon lamp, a high-pressure mercury-vapor lamp for a copy, A medium voltage 
or a high-pressure mercury-vapor lamp, an ultrahigh pressure mercury lamp, an electrodeless 
lamp, a metal halide lamp, An electron beam by ultraviolet rays which use available light etc. 
as a light source or a scanning-type, and a curtain type electron beam accelerator, etc. can be 
used, and when thickness is ultraviolet curing of 5 micrometers or less, it is preferred to glare 
under inert gas atmospheres, such as nitrogen gas, in respect of polymerization increase in 
efficiency. It is also possible to use heat together as an energy source if needed and to 
perform stress relief heat treatment hardened with an activity energy line. 
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[0055]A multilayer film manufactured by this appearance as a material which has optical 
functions, such as light transmission, refraction, reflection, dispersion, interference, and 
polarization, It can be used for a lens film, a diffusion film, a light reflex film, an anti-glare film, a 
prism film, a phase difference film, a light guide plate, an electric conduction film, an upper film 
for image quality, a polarization film, etc. 

[0056]An activity energy-line hardening setup-of-tooling product in connection with this 
invention can also be broadly used as adhesives for an optical fiber clad plate, an optical lens, 
a waveguide, a liquid crystal sealing agent, various sealants for optics, various protective films, 
and optics, and several kinds of optic. 

[0057]lt can be considered as a multilayer film for various applications which consists of at 
least three layers by choosing suitably a refractive index of a layer which consists of an activity 
energy-line hardening setup-of-tooling product of this invention, and a transparent layer of 
other raw materials laminated before and behind that. 
[0058] 

[Example]Next, although the concrete example of this invention is described, of course, it is not 
that to which this invention is limited in any way by these explanation. In the compound shown 
in the example, (A) behind a cable address expresses acrylate, and (M) expresses 
methacrylate. 

[0059](Example 1 of manufacture) The above mentioned monomer is used for the 500-ml 
glass cylinder flask provided with the agitator and the thermometer. Extracting and carrying out 
the nitrogen purge of the 0.2 g of D-9 as 91.8 g of A-1-1, 1.0 g of A-2-4 (A), 7.0g of A-2-5 (A), 
and a photoinitiator, by irradiating with one light of 80W/cm high-pressure mercury-vapor 
lamps from the side, it reacted until it carried out 8 ** temperature up by generation of heat 
from the room temperature. What was obtained was a water-white and ********** copolymer 
and a mixing liquid of the monomer. This mixing liquid is set to P-1. 
[0060](Example 2 of manufacture) The above mentioned monomer is used for the same 
reaction apparatus as the example 1 of manufacture. As 62.0 g of A-1-26, 1.0 g of A-2-4 (A), 
7.0g of 2-hydroxyethyl acrylate, and a photoinitiator. After reacting extracting and carrying out 
the nitrogen purge of the 0.2 g of D-9 until it carried out 8 temperature up by generation of 
heat from the room temperature by irradiating with one light of high-pressure mercury-vapor 
lamps of 80 W/cm from the side, it diluted by 29.8 g of A-1-26. What was obtained was a 
water-white and ********** copolymer and a mixing liquid of the monomer. This mixing liquid is 
set to P-2. 

[0061](Example 3 of manufacture) The above mentioned monomer is used for the same 
reaction apparatus as the example 1 of manufacture. As 65.0 g of A-1-30, 1.0 g of A-2-4 (A), 
6.0g of 2-hydroxyethyl acrylate, and a photoinitiator. After reacting extracting and carrying out 
the nitrogen purge of the 0.2 g of D-9 until it carried out 8 ** temperature up by generation of 
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heat from the room temperature by irradiating with one light of high-pressure mercury-vapor 
lamps of 80 W/cm from the side, it diluted by 27.8 g of A-1-26, What was obtained was a 
water-white and ********** copolymer and a mixing liquid of the monomer This mixing liquid is 
set to P-3. 

[0062](Example 4 of manufacture) The above mentioned monomer is used for the same 
reaction apparatus as the example 1 of manufacture, As 65.0 g of A-1 -1 , 1 .0 g of A-2-4 (A), 4.0 
g of A-2-5 (A), 2.5g of acrylic acid, and a photoinitiator. After reacting extracting and carrying 
out the nitrogen purge of the 0.2 g of D-9 until it carried out 8 ** temperature up by generation 
of heat from the room temperature by irradiating with one light of high-pressure mercury-vapor 
lamps of 80 W/cm from the side, it diluted by 27.3 g of A-1 -1 . What was obtained was a water- 
white and ********** copolymer and a mixing liquid of the monomer. This mixing liquid is set to 
P-4. 

[0063](Example 5 of manufacture) The above mentioned monomer is used for the same 
reaction apparatus as the example 1 of manufacture. As 64.0 g of A-1-1, 1.0 g of A-2-4 (A), 
6.5g of 4-hydroxy butyl acrylate, and a photoinitiator. After reacting extracting and carrying out 
the nitrogen purge of the 0.2 g of D-9 until it carried out 8 ** temperature up by generation of 
heat from the room temperature by irradiating with one light of high-pressure mercury-vapor 
lamps of 80 W/cm from the side, it diluted by 28.3 g of A-1 -1 . What was obtained was a water- 
white and ********** copolymer and a mixing liquid of the monomer. This mixing liquid is set to 
P-5. 

[0064](Example 6 of manufacture) The above mentioned monomer is used for the same 
reaction apparatus as the example 1 of manufacture, As 30.0 g of A-1-1 , 1 .0 g of A-2-4 (A), 
35.0 g of A-1 -30, 6.5g of 4-hydroxy butyl acrylate, and a photoinitiator. After reacting extracting 
and carrying out the nitrogen purge of the 0.2 g of D-9 until it carried out 8 ** temperature up 
by generation of heat from the room temperature by irradiating with one light of high-pressure 
mercury-vapor lamps of 80 W/cm from the side, it diluted by 28.3 g of A-1 -1 . What was 
obtained was a water-white and ********** copolymer and a mixing liquid of the monomer. This 
mixing liquid is set to P-6. 

[0065](Example 7 of manufacture) The above mentioned monomer is used for the same 
reaction apparatus as the example 1 of manufacture. As 65.0 g of A-1 -30, 1.0 g of A-2-4 (A), 
6.0g of A-2-5 (A), and a photoinitiator. After reacting extracting and carrying out the nitrogen 
purge of the 0.2 g of D-9 until it carried out 8 ** temperature up by generation of heat from the 
room temperature by irradiating with one light of high-pressure mercury-vapor lamps of 80 
W/cm from the side, it diluted by 27.8 g of A-1 -30. What was obtained was a water-white and 
********** copolymer and a mixing liquid of the monomer. This mixing liquid is set to P-7. 
[0066](Example 1) 100 g of P-1 manufactured in the example 1 of manufacture and the above 
mentioned monomer are used, 2.5 g of C-1-1, 0.5 g of A-2-4, 0.2 g of A-2-5, The stirrer chip 
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was used and stirred at balance picking and a room temperature in the Erienmeyer flask which 
shaded 2 g of C-2-9 (A), 2.5g of 2-hydroxyethyl acrylate, and 0.5 g of D-9, and the water-white 
uniform fluid was obtained. The activity energy-line hardenability constituent was obtained by 
carrying out after [ vacuum defoaming ] 1 -micrometer filtering of the obtained solution using an 
aspirator The fluorine content calculated by calculation was 54%. Next, it poured in into the 
glass casting frame which can take a 10mmx40mmx1mm hardening specimen by having 
made the obtained activity energy-line hardenability constituent into a refractive index and 
transmissometry, and covered with the glass plate. This specimen was obtained by carrying 

2 

out complete cure with the irradiation energy of 2000 mJ/cm with the high-pressure mercury- 
vapor lamp of output 120 W/cm after that. The refractive index measured at 25 ** with the 
Abbe refractive-index plan was 1.39, and the transmissivity at 450 nm was 93%. The specimen 
was obtained by carrying out complete cure to a polycarbonate base material with the 

irradiation energy of 2000 mJ/cm with the high-pressure mercury-vapor lamp of output 120 
W/cm among [ after painting the activity energy-line hardenability constituent obtained by the 
applicator ] a nitrogen air current. As a result of performing 25 cross cuts to the hardened 
activity energy-line hardenability constituent by 2 mm squares and doing the friction test by a 
cellophane tape on it with a cutter knife, it did not exfoliate at all in 25. In exfoliation, those 
without exfoliation all expressed the friction test result with 0 25. 

[0067](Examples 2-11) Except obtained the activity energy-line hardenability constituent for the 
monomer and photoinitiator which were used more like Example 1, and the same evaluation 
as Example 1 was performed. These results were collectively shown in Tables 1-3. The 
substrate in front was expressed as the following cable addresses. 

PC: Polycarbonate resin, PEN:polyethylenenaphthalate resin, PET:polyethylene terephthalate 
resin, AC:acrylic resin, G:glass plate [0068](Comparative example 1&2) what does not use 
acrylate (B) as shown in Table 3 (meta-) was similarly estimated as Example 1 , using 
respectively above P-1 and P-7. The result is shown in Table 3. 
[0069] 
[Table 1] 
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(Note) Those with a thing which use P-1 - 6:A-2-4 (A), and are being used about A-2-5 (A). 

[0070] 

[Table 2] 
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(Note) Those with a thing which use P-1 - 6:A-2-4 (A), and are being used about A-2-5 (A). 

[0071] 

[Table 3] 
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(Note) P-1&7:A-2-4 (A) and A-2-5 (A) are used. 
[0072](Example 12) 

(Example of manufacture of a multilayer film) The activity energy-line hardenability constituent 
obtained in Example 1 by the polycarbonate film which gave the irregular pattern to the surface 
in a bar coating machine After paint, It was made to harden by nitrogen atmosphere-ization 
with the high-pressure mercury-vapor lamp of output 120 W/cm at amount of irradiation 

energies 2000 mJ/cm . Next, the separator of one side was removed and the transparent 
acrylic pressure sensitive adhesive double coated tape was made to adhere to the stiffened 
activity energy-line hardenability constituent side. After removing the separator of further one 
side, the multilayer film which consists of polycarbonate / activity energy-line hardenability 
constituent / an acrylic binder / an acrylic board was obtained by sticking an acrylic board. The 
refractive index difference of polycarbonate and an activity energy-line hardenability 
constituent is 0.5 or more. 

The obtained multilayer film was useful as a lens sheet. 
[0073](Example 13) 

(Example of manufacture of a multilayer film) The activity energy-line hardenability constituent 
obtained in Example 5 by the polyethylenenaphthalate which gave the irregular pattern to the 
surface in a bar coating machine After paint. It was made to harden by nitrogen atmosphere- 
ization with the high-pressure mercury-vapor lamp of output 120 W/cm at amount of irradiation 

energies 2000 mJ/cm . Next, the separator of one side was removed and the transparent 
acrylic pressure sensitive adhesive double coated tape was made to adhere to the activity 
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energy-line hardenability constituent side. After removing the separator of further one side, the 
multilayer film which consists of polyethylenenaphthalate / activity energy-line hardenability 
constituent / an acrylic binder / an acrylic board was obtained by sticking an acrylic board. The 
refractive index difference of polyethylenenaphthalate and an activity energy-line hardenability 
constituent is 0.5 or more. 

The obtained multilayer film was useful as a nonproliferation sheet. 
[0074](Example 14) 

(Example of manufacture of a multilayer film) The activity energy-line hardenability constituent 
obtained in Example 10 by the polyethylenenaphthalate film which gave the irregular pattern to 
the surface in a bar coating machine After paint, It was made to harden by nitrogen 
atmosphere-ization with the high-pressure mercury-vapor lamp of output 120 W/cm at amount 

of irradiation energies 2000 mJ/cm . Next, the separator of one side was removed and the 
transparent acrylic pressure sensitive adhesive double coated tape was made to adhere to the 
activity energy-line hardenability constituent side. After removing the separator of further one 
side, the multilayer film which consists of polyethylenenaphthalate / activity energy-line 
hardenability constituent / an acrylic binder / an acrylic board was obtained by sticking an 
acrylic board. The refractive index difference of polyethylenenaphthalate and an activity 
energy-line hardenability constituent was 0.5 or more, and the obtained multilayer film was 
useful as a lens sheet. 
[0075](Example 15) 

(Example of manufacture of a multilayer film) The activity energy-line hardenability constituent 
obtained in Example 1 1 by the polycarbonate film which gave the irregular pattern to the 
surface in a bar coating machine After paint. It was made to harden by nitrogen atmosphere- 
ization with the high-pressure mercury-vapor lamp of output 120 W/cm at amount of irradiation 

energies 2000 mJ/cm^. Next, the separator of one side was removed and the transparent 
acrylic pressure sensitive adhesive double coated tape was made to adhere to the stiffened 
activity energy-line hardenability constituent side. After removing the separator of further one 
side, the multilayer film which consists of polycarbonate / activity energy-line hardenability 
constituent / an acrylic binder / an acrylic board was obtained by sticking an acrylic board. The 
refractive index difference of polycarbonate and an activity energy-line hardenability 
constituent is 0.5 or more. 

The obtained multilayer film was useful as an anti-dazzle sheet. 
[0076]( Comparative example) 

(Example of manufacture of a multilayer film) The activity energy-line hardenability constituent 
obtained by the comparative example 1 by the polycarbonate film which gave the irregular 
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pattern to the surface in a bar coating machine After paint, It was made to harden by nitrogen 
atmosphere-ization with the high-pressure mercury-vapor lamp of output 120 W/cm at amount 

of irradiation energies 2000 mJ/cm . Next, the separator of one side was removed and the 
transparent acrylic pressure sensitive adhesive double coated tape was made to adhere to the 
activity energy-line hardenability constituent side. In order to stick an acrylic board, when 
operation of removing the separator of further one side was performed, exfoliation took place 
by the interface of polycarbonate and an activity energy-line hardenability constituent, and a 
multilayer film was not able to be manufactured. 
[0077] 

[Effect of the lnvention]The fluorine system activity energy-line hardenability constituent of this 
invention and the multilayer film using it are excellent in low-refractive-index nature and 
transparency, and useful to various optical applications. 

[Translation done.] 
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